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In Fig. 410 the different eras and the periods of the more recent
eras are shown in tabulated form, also the dominant plants and
animals of the different ages. Several of these periods are sub-
divided into two periods by many geologists.
The most accurate method of estimating the age of the earth is based
on the fact that the radioactive elements uranium and thorium disinte-
grate spontaneously, forming lead, at constant rates which can be deter-
mined. The age of a uranium mineral can therefore be calculated from the
proportions of uranium and lead it contains. In actual practice there are
various complications which must be taken into account; in fact, con-
ditions for accurate determinations of age are so exacting that only a few
have been made. As estimated by this method, one ore has an age of more
than 1,800,000,000 years. This ore is in dikes that are intruded into older
rocks, and so it may be concluded that the age of the earth is at least
2,000,000,000 years. The age of a mineral accurately dated as belonging
to the latest Cambrian has been determined as 450,000,000 years, and
from this evidence it has been estimated that the Paleozoic era began
about 500,000,000 years ago.
A great deal about the relative and something of the actual lengths of
ages and periods can be calculated from the thickness of sedimentary rocks
formed during them. Recent figures obtained in this way agree with
those calculated from radioactive disintegration, and so we can estimate
the duration of various ages. However, so much information is lacking
that it may be a long time before these estimates are very exact.
History as told by fossils. The fossil record shows that in animals
there has been a development from the simple to the complex, and
that mammals appeared late in geological history. In popular lan-
guage certain successive geological times are often called the Age of
Invertebrates, the Age of Fishes, the Age of Amphibians, the Age of
Reptiles, and the Age of Mammals. The great groups of animals
appeared in the above order and were dominant in the ages which
bear their names. Most animals of the earlier ages, such as gigan-
tic amphibians and reptiles and the birdlike reptiles, have disap-
peared ; many of them have left no descendants or close relatives.
Incomplete as a fossil record is, it leaves no doubt that the
plants and animals of one age were derived from those of a previous
age by gradual changes, and that the accumulation of these changes
through the long periods of geological time has resulted in an evo-
lution from very simple ancestors to complex organisms.